Stress kinase phosphorylation is increased in pacing-induced heart failure in rabbits.
In hearts with chronic left ventricular (LV) systolic dysfunction secondary to hypertension or myocardial infarction, MAPK phosphorylation and/or activity are increased. Whether other settings of LV dysfunction not associated with ischemia-reperfusion are also characterized by increased MAPK phosphorylation or activity is unknown. After 3 wk of rapid LV pacing (400 beats/min), eight rabbits displayed clinical signs of heart failure (HF), and echocardiography revealed an increase in LV end-diastolic diameter from 15.6 +/- 0.7 (means +/- SE) to 18.8 +/- 0.7 mm and a reduced shortening fraction from 31 +/- 1to10 +/- 2% (both P < 0.05). Morphological alterations in HF included increased numbers of terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL)-positive cardiomyocytes, extent of fibrosis, and cross-sectional cardiomyocyte area. Total p38 MAPK did not differ between failing and normal hearts (n = 8). However, p38 MAPK phosphorylation [164,488 +/- 29,323 vs. 43,565 +/- 14,817 arbitrary units (AU), P < 0.05, densitometry] and the activities of p38 MAPK-alpha and -beta were increased in failing compared with normal hearts (149,441 +/- 38,381 and 170,430 +/- 32,952 vs. 68,815 +/- 28,984 and 81,788 +/- 22,774 AU, respectively, both P < 0.05). In failing compared with normal hearts, total and phosphorylated JNK46 and JNK54 MAPK were increased, whereas total and phosphorylated ERK MAPK remained unchanged. In pacing-induced HF, p38 and JNK MAPK phosphorylation as well as p38 MAPK activity was increased. Further studies will have to define whether or not chronic specific blockade of MAPK activity can interfere with apoptosis/fibrosis and thereby attenuate the progression of HF.